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±ffi$L^zixrc.wmm^<r>; 4 xzim-th ; * xim 

*&b. 

sis. 

[»*«2 ] ±.ms 4 xf&m^mt. t *> xu 
nmt^ &m>m i tm.<r>w®.im>>mmw.. 

nmmw.. 

tffgk. Xo>y?^to3##fcXny?«#jb»<>><0lE 

imtk^ztuzvumm^co; a x*mfr$hsA xmm 

TMb. 

znjjxm&zixtzmm^znLxwmffitz'iio 
B«ffliExgfc z k znmb-t-zvkmm^nm 
urn* 

[fflt#JI8 ] ±$tJA X^mJMXM. b t>X 
o -y i? (t 6 Xo «y 9 Mi <SS t . 

JJSHHIIE»CHU A^Bfcc^fBSiitfflSrfidCk 

x$-ffi«-rsc: k *^b^hmofnim<r>mtfm 

im&rM i o i iismmm^oK^tmmb . am 

smb (u^vr£»ft{tfiMk&$*>« 
z<r)m*-fnmmz®tx±uwm&iET.mzi$Hz>w 
tmmzmffli-hz b sritss b -t&wi#m i im<n*m 



c»«^ i2] ±mmm^(r>m--}jMmfmm^^\ 

<?yM%< b i>-W,zft LX±sZS A X&mmtZ b £ 

#ak-ri»»*3S7feiioBSi«tM^j5sm. 

[000 1] 

aV^rffiKWL. mz. n±W7-9*?®W7-?m(D 
X-h^-9 SrXn -y 9KLXD C T^fl^^Sft-T «t 3 
=i-Xo.y^!>$^kSrfflV^a»ffJ»Rr#ftL, 

o%w&m^wmmRx/j7mizmtz> i><ox'b& . 

[0002] 

^DCT (glScn^ l^ftfW/D^fft 

[ o o o 3 ] z<r>x r> v9&mkt££ zmm?- 
9me>m&/imrimzii.. ~?a-y9m. <xo-y^^ 
^) imtk-tzzb fmm&iib<%&iib'mt: 

o-y^p«g<DWt3t^|-C^m^«oTfc')> Xo-y^J* 
#^@i.7t ffiM5r#^: LT v vfrl Xa -y 

vmm&tfmFX'* ~r . mm?* -v9b <m#&x'con 

*-r - 9 mcr>-nxt,m^ b Lxm$t2tlZi>C0X'$>&. 

mm?- 9*yvv9 n*TKLtz%r$izmu?h xo -y 
9mt. -mv>mmzii-r&tz#>-m<r)7>9 r J*m : g 

lzifr<Xti\M$nm< , B@^b^#=5r®Hk=3roT 

[0 0 04] i«0XO>y^Si&ffi»n»^tC. 0IJi. 
If. i"#ffl. ifcn, "MC-DCTW^^tCiittl. 

^mrnxm. 7-35j <os«ic*j^Ttt. B«**<ofit 

$gX'fc-g.x.y^'$r«#t. -en^oy^fXSrl^-^S^ 
4^>. 7 4 lV9<T)on, of f ^^Cfi^HbXT" "/ Xif>f XS: 

%ffii)<ffljjiZtiX^&. r#^, "HlfecoXa y 

. ft 

-m^X^gjSes «74f, pp. 89-100 j (VjCffiiZiS 
V^Tti. ^fflXD-y^tt^aiLTDCT^^fi 1 ^ 

y-f xm&Mftzmttmm<m7r^tLX^z. 

[0005] Hn^O-fimX'iZ. ^a*>W=3:R®. 

[0006] z<7>tii s wm.BM/m«rmi l zmL-t h ? 

D <y ^S^Xdf- h J A XZ m^-t^^m b LTJf. 
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So 

[0007] ZZX\ ±X&:X*-by4Xt\&. &=F 
[0008] 

[0009] , vvfct9>6 t'^c D7lo— 

s ?< -)v vwm.; ^xijfi — i o j a 

XZ^Ltzte. NTSCi>3-rT|3|»!fl-§-S:<t!ra 

[ooio] LfrLttfo. :M-^KifflSU4xy 

•f jL-+rm*3fu2r^Xo >y ^ffi^**- h J 4 X 
[0011] *%BHJi. zcnx 3 &«Mf£ft*T&3;h. 

[00 12] 

[ns^js^-r&^o^s] *muzxtii*. sum 
wtz titz^mn^m^ l x m^tm-t&miz . 
$n^Bift^fi^tfo/^x$-ffi«L. y-fx®« 

[0013] mfomzte. /o 7?DC T##^<DB 

$:ft-?x^&. 

[0014] ±IBB«JE»/f*56c7)|^^^-r&Xo <y 
[00 1 5] 

0>y?|2T'£>£. 

[00 1 6] Zcnmi^H^X. t'f^CD^CD-R 



OM3#>-f 1 0 lfrb. 3ttr7^r-yri 0 2K 
J:0O»ajS*u<:RFfi^.i. RF7^710 3fcA* 

zti&. ztx-mo&stitzRFmmz. efm cs-i 
4 km ) fstsmss i o 4 tings *u ^ y rivr— ? t 

tfCD-ROMf3-^l 05HA&. CD-ROMf 

*yhXHJ-A«#(CS«lU MPEGf3-^10 
6 

[0017] .I-IT, MPEGiH;, ISO/IEC 
JTC 1/SC29 (InternationalOrganization for St 
andardization / International Electrotechnical Com 
mission. Joint Technical Committee 1 / Sub Committ 
ee 29 : WKM&mm/WKmSmm6m £-[§]#ffi 

1 /*ra$£2 9 ) «0tSB®ffiia«^-fb^^ffl 
3& (Moving Picture Experts Group) cOB&fttt'fc *) . M 
PEGlgUgfc L-TIS011172#. MPEG2f*tU 
IS013818#fcl>. i^fecOll^tjSlCfe^T. V7l^?-* 

■f -* r#«'fbiOJSS'r'isoiii72-iat^isoi38i8-i*J. w 

«<7>JBeT'IS011172-2&tf IS013818-2**. £ fz^PKOm 
BTIS011172-3S.tfIS013818-3*5^tt-rttm^ft$ixT 

[0018] B&ffiH&fr-SHtStgi: LTCDIS011172-2X 
(iIS013818-2tfcV->Tli. B«fi#?r. t^^-v (71^ 
-A»47 4-*K) #fiLt\ B«^SS.^mi^riS| 

[00 19] MPEGxn-^eTJS. ^tfMPEG 
l^^-^ yK^^a^Sr^ff-pTtJO. -<OfS-^<OK 

tc. its^Hk&i 6 1 ^isias^fbsaamtciSEDCT 

EKl 6 2£J:6}£DCT*!U1£-Jirr. ^«(c 
[00 2 0] MPEGfn-y'l 0 6 tLtzty 

mm^-i*. s4xvT*.-y-b LToxo-y ?mmm 

Kl 0 7lCA^$fLS*^ litOiflJMPEGlt 
<T)Sm/Wm^ X h Xa >y r- y X^r if 

^^tiTV^OX'. y^fXffi«|Blli&i 07T'Clix^co 

stzmizZ'fiKo. z\<r>;4xm$!m\ 0 7cov» 

Sf*. BfrttiEIslS&l 0 8T'«ilP34ilS^^BMffl|jE^ 
fi^W NTSCX>3-/1 0 9tCiMS. 

[oo 2 1 ] ntsci>3- 7 'i 0 9-m. mmm^ 

Oi'tia. feft^-^il ! 5rk'«rfi : =6r^NTSCB*mti^i& 
*fi!c1-S„ dtf)NTSCB*&m-^a<D/A338Sl i o 

$r^UTtli^S»l l n=aj*r$*t&. 
[0022] y^xffi^niB&i 0 7kraaL-T. v-f^ 

a^ytrju-^^Srfflv^JfflllllS&l 1 2#!£H-4>*u 

$ij«nass 1 1 2iztthx\mim 1 1 3*^co*"jfflifi-^ 

^«*&$ns. iftfeSBl 1 3(;li. ; 4 XV * 9 is* 



V . 04 i. 7u ••/ 7 ^iftMcOfMfBU >f -y f-*<i£tt ivC 
/1t?0)Vi*)*x.itti:Zti*. 4fc. ftfttffl 1 3fc 

[ 0 o 2 3 ] JMe. 02«. JJEHl <r>$&mL<r>n<r> 
/ 4 XiK«0ifS 10 7 O-W -y 7 0T*> 6 . 

[00 24] £*>H2£*»vc % 0£tt. ± 

faai^MPEG^rrJ-^l 06*»^(?5^fl^-*SA^ 
3*14. y^-S^a>H»13ll. lOA^fflf 10 

?^£fflV->Tj£&SJ«HslB&l 1 2*><c>c03HJ1HJfi-^i: L 

t. mumm^x mmm) tmwtfm&ztiz. 

Z<?>WmV4 XtfWm. 0!;ll?3 5 2|*X24O?4 
>-<7)NTSC^T^ii-&C(±, Il«0MPEGf3-^ 
1 0 6 *>^>C0B*«fg^tB*«s 13<0(A) t^-f «fc -5 

iz. ^rnwrn pi.p3.p5.... \tmmm ro.p2.p4.... 

THra^iifcx-^. CTi.{f»(rflW)B3g<0T^«.(Pl= 
<P0+P2)/21g) fc^otV^. iit\ tk&CT>7xiv? 
£{RSEffil4tcA*3ft&Bt£7 r -^t LT<i, 7"n 

■y ? m<?w\mzte v vt „ &*aji $ n.x v > * * >j 
>mi?&i 3KTia3<o (a) co^m^srr^i^^aL 

T , ' m 3 CO ( B ) tzijk-f J: d >J ^1*5*97*-* 
SrftTV^. HMlMXa*S»iffl. fRUf£7 0 4 
Ifx4807^( >cONTSC^cOi§-£-t::{±. 
-i^a MhISSI 3T«ia5l#«SUiffi3*i. i 5r^. 
[0 0 2 5] f'v^-^-a^lHlKl 34»64>tt:MI* 
li. <y ?M«M@S& l 4 tffiJ&SfiT . ±IS7'n -y 
9 D C WHLfcJtr 4«-5B5Ji£fi : 3 £ fc T£ t 4 7 

tix. y < -jv HH-c^-r s/d y ^ x# 

Rfc£3;ft.4. 7-f-^KiSlHlSy-fXiS^tlsIKl 5*>£> 

maum^ii. mm (-f^-^-yay) mssi 6 
< b ) *^ ( c ) «t ? &«fa#yi#iS$*iT as 

fliS? 1 7 7&»£JR •) £K§*1.4 . 
[0026] VXT. ±MZ7xi ? ?£ffitt[gft 1 4&Vy 
act = ( I p(i+6) - pCi+5) I * I 
♦ I Pti+9) - p(i+8] I + 

8b = pCi+8) - p(i+7) - (2) 

[0030]»;K. yo-y^M^Hlffi2 2(i. ,I*l£> 
eOT^-r-fb'-r -fact b7uv?&m8b ifcfflwt. 
act < Sb < Th — (3) 

^cOi&ttiSB) 4>cOTMi, Pffl (.Xl^y^g^h'li) 



tif 10-229546 

-r mmms a xflKSBB 1 5 <r>mm^\, \x s 

[0027] $fe? 7d >y ?©R?M&1 4»±. PRfcfia 
4cOl?$:8ij££3rLT^4. ^<0a4tCiJV>-C, A* 
^20 KJi. 7o >y ^^-fb^-^tfJEIg^-f-fk^SteS 
tt^^(z«-^$nfcffl«x-^ , 0iJi.{f ±f£l2 1 <7)M P 
EGf 3-^1 0 6*^ai*3iX. H2c0r^ — 
y®» 1 3 *^LT#I ^>^B*0«-t*^$ixS . ^ 

S82 1i, yn<y?^1iJElII»24i:tS<?»n&„ 
[0 0 28] 04c7)T^T-^b'-f--f&t/yo-y^|5iltt 

3r®8&2 1 x-ii. rn -/ fmx&GrcofmimmmcDm 
wr&mmx'h&TfTi b*T--fact rn-y^s 

SUT<0l?l«B^cOll#'C'*47'n>y^gil&5b fc*i|t 
»$ix. ^n^* < yn>y^MfiJ^lsjK2 2t;j||^ixS. 
T'P -y ^^j^|5IgS2 2T1S. iiaTi/f- t*-f >f act 

oT, yQ-y^ST*J>S3&^*><7)¥iJ^S:tf^o. 7U7 

2 2^ Wi^lc «t 0 . 7a v 9 MffljEESS 2 4 ii 

yo>y^2«jEHlK2 4-C'«iet!iJ15:1f 
-^T^2 5^LT{t*i-&. 4fc, S^F2 6lc:(i. 

1 COM P E Gfn-y' 1 0 6 frt><Oft*§rit1ffl 

7fr2 7ZitLX 7X1 -y 9W^MWk 2 2 (CiM ^>fL& . 
[0 0 29] E4cOT^x-f b*-r^S.TXra-y 

^SMimislK2 lfc*JV^(±. J8f2 0CM§tlft 
ttSft-^-coB^T-^ Pi 0, 7-07 ?t&&T&mT'<vm 

®mmsi<7)m#<wmmT'$>i>T?T < tr -f act i: . 

msb tSr^y>&. HSU 05tC^fJ:a^, DCT^ 

p[i+4] p(i+5) pU+6] p[i+7] I p[i+8) p[i+9] P 
[i+10] p[i+ll] 

< b'T - -f act li. 

p(i+7) - p(i+6) I 

I p[i+10) - p(i+9] I ) /A - (1) 
X'&h. 

[003 1 ] wCOKffiTh IZ-n^Xll, m-2 0*^CO 

w^imm. mtimwtxTv7comizistx . y-f 

Xlf«f-7';l'2 7 ^D-^KZ-f XM) C7> 

y-f xm^my—7jv2 nzisv&w^immk lx<?> 
a. z Ht*T y7izm-&mm.Th ey-mt^-tr^yx' 

ZcomecomX'it. MrF<tAr-v7im.\,V3.b'5k 
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[0032] yo-y^ffi-carokfljesftfcfcfcfctt. 

^n-y^MW^III8S2 2*^c7)$ijfflifi^tJ:0. 7n.y 
7 2 4 JiSSi^ 2 0*- hXfi £ flfc^- ? $: Jt& 

[0033] -rtUCttLT. ^o^STfcifcflJgS 
ftfcfcSte. #M^wffliEffiftS:ilIffi2 3^v^T. ft 
-f»]E«ia£&tf>5t(4) &6t^(5) fciO**)*. 

[0034] 

a = 5b - act : 5b > 0 •■• (4) 

a = 5b + act : 5b ^ 0 — (5) 

mz. ±A&xD-v7m.%mm<r>*mmtz^x. 

p'(i+4] = p[i*4] + «/16 - (6) 

p'0+5) = p(U5] + a/8 - (7) 

p'(i+« - P '(i+7) = < P (i+8) - 
= <p(i+8) - 
= 5b - (, 
= act 

^«O07<7) (A) ±IBffljEBiF^«!S?-. ifc (B) 

itm&ttiyhwm-T-?mz. ttzmmau (*¥> 
jjfah&wtv (Sit) -ftfavmrntimzifiL. micr> 

(A) <7)-7vv?mi<?>W&8b i)K @7<0 ( B ) CDX 

ii#<OfftMact tCffllE £ tlX V ^ . 
[ 0 0 3 7 ] <Mc . 7 -fr K^IUMy 4 Xffi«0K l 

[0038] 08^A^9ig^6OK{i. ±ffiH2c7)rn 
>y?M<K«lHl8&l 4*^^BS!««-f* { A^)$iXTV^. 
^CDA:+JB*«ff^V in #«Jt&6 1 . 6 4lZ*tl*'tL& 
^&6 1*^<0ffl7Jfi^te. iii^6 7 
fctfrLTBX'JtiiSft&fciftfc:. 7 ^-^Wt'J 6 51c 
7 6 5fc|f$£L-C. 

m&XLmft*&iwt&*:#><7)i><7)x\ 7 4—ii>v* : *L 

V 6 5<om&T-?li. ^a^r-^tcMLT 1 7 4 
-;l>FmmZtitzh(?)X'$>i>. ~T%fr*>. l&im^&V 

H^^'J6 5*>4»^ai^ti^{±, V out • F-» 

[0039] iggt§6 4*^cDffi*fi^{± s ^WJKffl 
(OLPF (D-KX7^^) 6 3£:frU ^t^BBS 

6 2 tiM^ni. . im&mm 6211 Aflfi^T-£> s l 
pf6 3frh<oftxni'^MzmtxffimmLKzmt 



(8) 
(9) 
(10) 

(id 

(12) 
(13) 



p'0+6) = p(i+6) +- a/4 
p' Ci+7) = p(i+7) + a/2 
p'(i+8) = p(i+8) - a/2 
p'(i+9) = p(i+9) - a/4 
P' 0+101= p(i+10)- a/8 
p'[i+ll)= P(i+1D- a/16 
«D5K(6)~(13) tC«t O*f>S. 
[ 0 0 3 5 ] fu-» ?MffijEES82 4T'ii. T'vi y 

mzm&i-mmzas*<7>is®<7)mmiz*iLX3£(6) ~ 

(13) lzfer>xniE*fT%\K 7w 7 

*SiE^yn y^^<0^| p'li+gj-p'li 
+7) JiT^(14) l2^-J:5C ±IBT^x>f t'ir^act 

[0036] 
a/2 ) - ( P [i+7) + a/2 ) 
P (i+7)) - a 
fb - act) 

- (14) 

GLx^&.-r&ii-h. y^xj£#w:M-/UFfSioffi 

^^EIIIS6 2#y>f XjfcfrSr«jaW-&. 
[0040] ^O^IS^lHlK6 2*^£OJii7Jfi^K ■ 
(V in -V out • F-i) 6 A* 

l#m^V in $*t&. i«»|§6 KCtJ 

out S-W&dfct-fflS-rS. 
[0041] ZZX\ 

V out = V in -K • (V in -V out • F-i) 
V out • ( 1 -K • F-i ) = V in • ( 1 -K ) 

Vo„t = V in - (l-K)/(l-K-F-») 

[0042] mz, m 1 commniBBim 1 0 s^ipi 
tLx<7)m$mmi°\mz^x. ®9^#ml=st*s^>^ 

[004 3] H9I4. HWIHIE0BS1 0 8i:^SIfiiSI5afi 
W[lIK<50m^J5rSUT^?.. ^OS9lCtJV»T. A* 

%&=F8 0 ia 1 nsixmnmt 1 0 7 a^oa^ 

^m^. <t OM#:WW±02CO7 -yPHSES/'f 
Xffl$S0ft 1 5 3&>^ttiSig!» 1 6 „ {iSTJJS^ 1 7 *<ft t 

x'ftt>titzvm.m^#mte2ti& . «tfs 0 *^<^a^ 

fiW, BPF hV?X7-< 7^) 8 2Rtfi!)Bir8i 

8 5^«^$<Xi.. BPF8 2T-J4, M^cOfSiSB^^ 

(37'j>/jra) ^MSix^. mmm (yav^ 



(6) 



ffHa^l 0-2 29 5 4 6 



*U ffllEfl^fc LTjni[^8 5lCj*^l6. 

[0044] ttz. mmf&iwt* ±iaaicov>r 

**f*te $ ftT i> *) . r OiliJPfi^ii 37»J ^088 8 3 

&t/#*#$W0i&8 4t::m^*tT^&. 01 

[0045] £<Oj:d£LT, «fitt9ftMIIK5 4 OKfc 

[0046] £LhKWLfc*fM80SOt<WB«fc: J:ii 
(4\ yav^DC'T«HMfc»ftJBV^T*«£Bli/fli«L 

[ 0 0 4 7 ] ifclc, *«W<0S0fc«»iai<^»WHo^ 
[0048] -tZh-h. 7uv? MP m<r>U$mtz X h 

fc-^J: a^fWL^^-fktfffSSrfflV^Tf6ifl53SPI 

[OO4 9J01OJ4. i CO i a =5r^B Wl^fc i» H$B 

W#©JfflllHlK8 4^43V^, ±IS01<O$WII]B&1 1 2 
*^Sg^8 1 ^^•LT**&$^S«Iffllfi-^^U'C. W 
;Ui*S87 8 8*^<04^HfrHt$8fc LTi^b^T- -y Xco 
ffl, SS^8 93&^c7DS^®m'lf$8i: LTXo-y ?iJ|#cD 
S^OfflaV^a-y7J«^*^<OSE^t=J:0, ^x-f-r 

■< (s*fw> 0SS8 7 btrafttt&frd . *m 

*J(»(USS8 4^*l&-rSy^^-^i:LTcoy-f >- 
&) <IG<4. ±ISH10$iJtJp[IIB&l 1 2fcfcttS*-M y 
(*U*#) t&£ffi£G st . fi^-f^x yra^fttt^jftSr 

G = G at x <K Q /8) X (L„/4) 
£03^01/8, 1/414. Tmit<?>tzth<r)VmX'h 
h. 

[00 5 0] ZZX\ mi lfcUfrHtXr-vrn— FA 

rx^n <y ^it^a^tcM^-sfi^ft^T 1 -y ~r&*mm 
m^i. mi 2\t7vv?^memzm-h*k&mt 



e>tiX m 1 1 <Dr—f)Ui 9 M^-fbxx y Tttfetttttt 

2c0x-^^^-¥-x^iiT«^l?E8ai^«t#^ffi2 £ 
£Ofc§OfO?##JW0S&84fc^$;h.& 

G = 2 X (4/8) X (2/4) = 0. 5 

[ 0 0 5 l ] Ziiii. aTVy7®$&83izmLXi>m 
mX'foh. -ftth*?. mi 0co3TU>-^lllS&8 3tc±} 
HT, SS^8 1*^tt^$*i^©JWi#i:UTcO^°7> 
-^CTLt. CTi.{fffi^8 8A^^^«$8fcbT 
cOfi^H^^-yrcOffi, ^8 9*^cDffiW£fif$8fc 
LTcoyo >y 7*t#<Df££t<9ffl2itXXo y ^^*^co 
BBKfcJ: 0 , -/i^ff -f (S^Wt) B8&8 7 at 

[ 0 0 5 2 ] 0 1 3\±mFf-faX.T- y 
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UMS 

iim(s)] 

iim 1] The video-signal processor characterized by having a noise reduction means to reduce the noise of the video 
lal by which decode was carried out [ above-mentioned ] in the video-signal processor which decodes and carries out 
ial processing of the video signal by which compression coding was carried out, and a quality-of-image amendment 
ins to perform quality-of-image amendment to this video signal by which noise reduction was carried out. 
iim 2] It is the video-signal processor according to claim 1 which the above-mentioned noise reduction means 
aces the block distortion in block coding at least, and is characterized by the above-mentioned quality-of-image 
sndment means performing profile emphasis of an input picture. 

iim 3] The above-mentioned noise reduction means is a video-signal processor according to claim 1 characterized by 
ucing the noise in the screen of a video signal and reducing the noise generated between screens next, 
aim 4] The video-signal processor according to claim 1 characterized by having a weighting means to ask for a 
ghting coefficient based on the encoded information of the above-mentioned video signal, decode image 
)rmation, and the distance from the coding block boundary of block coding, and controlling the quality-of-image 
sndment by the above-mentioned quality-of-image amendment means according to the weighting coefficient from 
i weighting means. 

aim 5] The video-signal processor according to claim 1 characterized by for the above-mentioned video signal 
isisting of a luminance signal and a chrominance signal, and giving the above-mentioned noise reduction to either [ at 
st ] the above-mentioned luminance signal or the above-mentioned chrominance signal. 

aim 6] The video-signal processor according to claim 1 characterized by giving the above-mentioned noise reduction 
jither [ at least ] the horizontal direction of the above-mentioned video signal, or a perpendicular direction, 
aim 7] The video-signal art characterized by having the noise reduction process of reducing the noise of the video 
nal by which decode was carried out [ above-mentioned ] in the video-signal art which decodes and carries out signal 
►cessing of the video signal by which compression coding was carried out, and the quality-of-image amendment 
■cess of performing quality-of-image amendment to this video signal by which noise reduction was carried out. 
aim 8] The video-signal art according to claim 7 which reduces the block distortion in block coding at least, and is 
iracterized by performing profile emphasis of an input picture in the above-mentioned quality-of-image amendment 
>cess at the above-mentioned noise reduction process. 

iaim 9] The above-mentioned noise reduction process is a video-signal art according to claim 7 characterized by 
lucing the noise in the screen of a video signal and reducing the noise generated between screens next. 
Iaim 10] The video-signal art according to claim 7 characterized by asking for a weighting coefficient based on the 
zodcd information of the above-mentioned video signal, decode image information, and the distance from the coding 
>ck boundary of block coding, and controlling the quality-of-image amendment in the above-mentioned quality-of- 
age amendment process according to this weighting coefficient. 

Iaim 1 1] The video-signal art according to claim 7 characterized by for the above-mentioned video signal consisting 
a luminance signal and a chrominance signal, and giving the above-mentioned noise reduction to either [ at least ] the 
ove-mentioned luminance signal or the above-mentioned chrominance signal. 

Iaim 12] The video-signal art according to claim 7 characterized by giving the above-mentioned noise reduction to 
her [ at least ] the horizontal direction of the above-mentioned video signal, or a perpendicular direction. 
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^TAILED DESCRIPTION 

etailed Description of the Invention] 
)01] 

le technical field to which invention belongs] Especially this invention carries out picture compression coding using 
»ck coding which blocks input data, such as still picture data and a video data, and gives DCT coding etc. about a 
leo-signal processor and a method, and when decoding, it relates to the video-signal processor and method of 
noving distortion and a noise effectively. 
)02] 

escription of the Prior Art] Block coding of block DCT (discrete cosine transform) coding etc. is known as a coding 
:thod for carrying out compression coding of still picture data, the video data, etc. efficiently conventionally. 
)03] In the case of compression/extension of the image data based on such block coding etc., it is easy to generate 
tortion, so that block distortion (block noise) may occur and compressibility becomes high. It is changing in the space 
lere this block distortion was closed within the block of DCT coding etc., and since correlation beyond the block 
undary is not taken into consideration, the continuity in a block boundary cannot be saved but a gap of the 
>roduction data value in the boundary section with a contiguity block is perceived as noise. Since block distortion 
aerated when block coding of the image data is carried out has a kind of regularity, it is easy to be perceived 
cnpared with general random noise, and it has become the big factor of quality-of-image degradation. 
)04] In order to reduce this block distortion, for example, in order save the edge which is the information on picture 
ginal and to remove those noises in the reference of "Ida, Datake, "the noise-rejection filter in a MC-DCT coding 
;thod", 1990 electronic-intelligence society spring national conference lecture collected works, and 7-35", use a 
antization step size for on of a filter, and the determination of off, or the technology change the direction process and 
rform multiple-times processing is indicated, moreover, "— Izawa, the "property of the adapted type normal-mode- 
ection filter in block coding of a picture", and the Shinshu University faculty-of-technology bulletin [ ] — in the 
erence of No. 74 and pp.89- 100", the technology of extracting to a circumference block, performing DCT conversion, 
d removing a noise frequency component is indicated 

)05] By the former method, while processing is easy, in order that the high frequency component of a picture may be 
ssing, amendment without lack of a high frequency component like the latter method is desired. 
)06] In addition, as a method of removing block distortion generated in the case of picture compression/extension, 
d a mosquito noise, the algorithm which removes this noise is also proposed by the AF by local statistics, such as 
tness of a picture, prediction of the amount of noises of the block unit from encoded information, noise prediction in 
5 pixel unit based on this, and the least square method. 

307] Here, the above-mentioned mosquito noise is output picture distortion of the shape of a ringing produced 

wording to the high-frequency component of the quantization errors. 

D08] 

roblem(s) to be Solved by the Invention] By the way, performing quality-of-image amendment processing of profile 
lphasis etc. to an input picture, and raising the definition of a picture is known. If quality-of-image amendment of 
ch profile emphasis etc. is given in the case of the picture compression/extension accompanied by block coding, the 
ove-mentioned block distortion and a mosquito noise will also be emphasized, and the improvement of sufficient 
ality of image cannot be aimed at. 

009] For example, in the so-called video CD player, after a field round type noise reducer removes a noise, 
mposition which adds a synchronizing signal with an NTSC encoder, changes into an analog signal by the D/A 
nverter, and raises the definition of a picture in a profile emphasis circuit is proposed. 

010] However, block distortion and the mosquito noise which are not removed with a field round type noise reducer 
.11 also be amplified in a profile emphasis circuit, and have the fault that sufficient quality of image is not improvable. 
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>1 1] this invention is made in view of such the actual condition, and aims at offering the video-signal processor and 
thcjd of performing effectively reduction of the block distortion and mosquito distortion in block coding like DCT 
ling, and quality-of-image amendment of profile emphasis etc. 
H2] 

eans for Solving the Problem] In case signal processing of the video signal by which compression coding was carried 
: is decoded and carried out according to this invention, the technical problem mentioned above is solved by reducing 
noise of the video signal by which decode was carried out, and performing quality-of-image amendment to the video 
nal by which noise reduction was carried out after that. 

>13] After specifically reducing noises generated with the picture compression/extension of block DCT coding etc., 
;h as block distortion and a mosquito noise, quality-of-image amendment of profile emphasis etc. is performed. 
>14] Noises, such as block distortion generated in the case of above-mentioned picture compression/extension, are 
tuced and removed, and can perform quality-of-image amendment of profile emphasis etc. effectively next. 
U5] 

nbodiments of the Invention] It explains referring to a drawing about the gestalt of operation concerning this 
ention hereafter. Drawing 1 is the block diagram showing the outline composition of the whole system at the time of 
riying the video-signal processor used as the gestalt of operation of this invention to a video CD player. 
)16] In this d rawing 1 , RF signal read by the optical pickup 102 is inputted into RF amplifier 103 from the disks 101, 
;h as video CD and CD-ROM. It restores to RF signal amplified here by the EFM (8 -14 modulation) demodulator 
cuit 104, and goes into the CD-ROM decoder 105 which is a decoder of a disk record format as serial data. In the 
)-ROM decoder 105, it changes for example, into an MPEG bit stream signal from serial data, and sends to the 
> EG decoder 106. 

)17] Here with MPEG ISO/IEC JTC1/SC29 (International Electrotechnical Commission InternationalOrganization 
Standardization/—) Joint Technical Committee 1 / Sub Committee 29: International Organization for 
tndardization/Electrotechnical International Commission It is the abbreviated name of the examination organization 
loving Picture Experts Group) of dynamic-image compression coding of the 1 /special sectional meeting 29 of joint 
hnical committees. There is ISOl 1 172 as MPEG1 standard and there is IS013818 as an MPEG 2 standard. In these 
ernational standards, according to the item of multimedia multiplexing, ISO 1 1 172-2 and ISO 13818-2 are 
ndardized by the item of an image, and ISO 1 1 172-3 and ISO 13818-3 are standardized for ISO 1 1 172-1 and ISO 
818-1 by the audio item, respectively. 

)18] In ISO 1 1 172-2 or ISO 13818-2 as picture compression coding specification, it is a picture (frame or field) unit 
sut a picture signal, and using correlation of the time of a picture, and the direction of space, compression coding is 
rformed and use of correlation of the direction of space is realized by using block DCT coding. 
)19] In the MPEG decoder 6, decode is performed, for example according to the MPEG1 format, and reverse DCT 
>cessing by the reverse DCT circuit 1 62 is performed after the reverse quantization processing by the reverse 
antizer 161 in the case of this decode. Furthermore, it outputs, after processing interpolation etc. if needed. 
)20] Although the video signal outputted from the MPEG decoder 106 is inputted into the block distorted reduction 
cuit 107 as a noise reducer, since block distortion, a mosquito noise, etc. by the compression/extension by MPEG1 
j contained, a signal here performs such noise rejection in the noise reduction circuit 107. This noise reduction circuit 
7 is explained in detail later. After processing in the noise reduction circuit 107, quality-of-image amendment of 
)file emphasis etc. is performed in the quality-of-image amendment circuit 108, and it sends to the NTSC encoder 
9. 

321] In the NTSC encoder 109, addition of a synchronizing signal, the modulation of a chrominance signal, etc. are 
rformed, and an NTSC video signal is generated. This NTSC video signal is outputted to an output terminal 111 
ough D/A converter 110. 

322] In relation to the noise reduction circuit 107, the control circuit 112 using the microcomputer etc. is formed and 
3 control signal from a control unit 1 13 is supplied to a control circuit 112. The control switch of noise reduction, for 
ample, block distorted reduction, is prepared in the control unit 113, and the change of ON/OFF of noise reduction, 
ch as block distorted reduction, is made. Moreover, in the control unit 113, the control switch of quality-of-image 
lendments, such as the above-mentioned profile emphasis, is also prepared, and the grade of the effect of quality-of- 
iage amendments, such as profile emphasis, can be controlled now to it. 

023] Next, drawing 2 is the block diagram showing an example of the noise reduction circuit 107 of the whole 
mposition of above-mentioned drawing 1 . 

024] In this d rawing 2 , the video signal from the MPEG decoder 1 06 of above-mentioned draw ing 1 is inputted into 
. input terminal 10. The information on a screen size (resolution) is supplied as a control signal from a control circuit 
2 with which the decimation circuit 13 changes with the video signal from this input terminal 10 using the 
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Tocomputer of above-mentioned drawing 1 etc. It is odd pixels, as the video-signal output from the MPEG decoder 
i of drawing 1 is shown in (A) of drawing 3 , when this screen size is a standard, for example, the NTSC color TV 
tern which is 352 pixel x240 line. PI, P3, P5 ... Even pixels PO, P2, P4 ... It is the average (Pl= (P0+P2) / 2 grades) 
he interpolated data, for example, the pixel of order. Here, as image data inputted into the latter block distorted 
uction circuit 14, since it is desirable that it is original decode data by which after treatment is not carried out in the 
gment of block distortion, the video signal of (A) of drawing 3 was thinned out and processed in the decimation 
:uit 13, and original decode data as shown in (B) of drawing 3 have been obtained. In addition, when a screen size is 
hly minute, for example, the NTSC color TV system which is 704 pixel x480 line, infanticide processing in the 
imation circuit 13 is not performed. 

25] The output signal from the decimation circuit 13 is supplied to the block distorted reduction circuit 14, and 
uces block distortion produced by performing decode processing to the above-mentioned block DCT coding. The 
eo signal from the block distorted reduction circuit 14 is sent to the field round type noise reduction circuit 15, and 
ses, such as block distortion generated between the fields, are removed. The output signal from the field round type 
se reduction circuit 15 is sent to the interpolation (interpolation) circuit 16, and when a screen size is the above- 
ntioned standard, interpolation processing as shown in (C) from (B) of drawing 3 is performed, and it is taken out 
tn an output terminal 1 7. 

•26] Hereafter, the example of composition of the above-mentioned block distorted reduction circuit 14 and the field 
nd type noise reduction circuit 1 5 is explained in detail, referring to a drawing. 

£7] The block distorted reduction circuit 14 has composition like drawing 4 first. In this drawing 4 , after 
npression coding including block coding is given to an input terminal 20, it is outputted to it from the MPEG decoder 
5 of the image data by which decode was carried out, for example, above-mentioned drawing 1 , and the video signal 
ained through the decimation circuit 1 3 of drawing 2 is supplied to it. This input signal is sent to activity and the 
ck level difference calculation circuit 21, and the block distorted amendment circuit 24. 

128] Activity act which is the average of the difference between the contiguity pixels hear the block boundary in the 
ivity of drawing 4 , and the block level difference calculation circuit 21 Block level difference deltab which is the 
ference between the contiguity pixels in the block boundary section It is calculated and these are sent to the block 
torted judging circuit 22. In the block distorted judging circuit 22, it is the above-mentioned activity act. Block level 
ference deltab Condition distinction used and mentioned later is performed and it judges whether it is block 
tortion. When judged with it not being block distortion, the block distorted amendment circuit 24 is outputted 
srminal 25 with the control signal from this block distorted judging circuit 22 as it is, without processing the data 
»utted from the terminal 20. When judged with it being block distortion, amendment processing is performed in the 
»ck distorted amendment circuit 24, and it outputs through a terminal 25. Moreover, the encoded information from the 
>EG decoder 106 of drawing^ is inputted into the terminal 26, and this encoded information is sent to the block 
torted judging circuit 22 through the amount prediction table 27 of noises. 

)29] Activity act which is the average of the difference between the contiguity pixels near the block boundary here 
m the pixel data p of the video signal supplied to the terminal 20 in the activity of drawing 4 , and the block level 
ference calculation circuit 21 Block level difference deltab which is the difference between the contiguity pixels in 
: block boundary section It asks. It is p about the pixel which adjoins as now shown in drawing 5 , the pixel, i.e., the 
>ck boundary, near the DCT block boundary, and the pixel of the neighborhood [i+4]. p [i+5] p [i+6] p [i+7] |p [i+8] p 
9] p [i+10] p [i+1 1], however | express a block boundary. When carrying out, it is activity act act = (). [ |p[i+6]-p[i+5] 
p[i+7]-p[i+6] |] +|p [i+9] -p [i+8] |+|p [i+10] -p [i+9] |/4 - It is calculated by (1) and is block level difference deltab. 
Itab = p [i+8] - p [i+7] - It is calculated by (2). 

)30] Next, the block distorted judging circuits 22 are such activity act. Block level difference deltab It uses and is act 
deltab < Th - When satisfying the conditions of (3), it judges with it being block distortion. This conditional 
pression (3) Inner Th is a threshold (threshold level value). 

)31] This threshold Th If it attaches, the size of block distortion (the amount of noises) is predicted on the amount 
^diction table 27 of noises, and it is made to make it change according to the value of the encoded information from a 
minal 20, for example, a quantization step. Drawing 6 is the threshold Th to the quantization step as encoded 
formation in the amount prediction table 27 of noises. It is the graph which shows an example. In the example of this 
awing 6 , the property in which the noise generated, so that a quantization step is coarse also becomes large is used. 
332] When judged with it not being block distortion, the block distorted amendment circuit 24 is outputted as it is 
th the control signal from the block distorted judging circuit 22, without processing the data inputted from the 
minal 20. 

033] On the other hand, when judged with it being block distortion, it sets in the correction value calculation circuit 
of each pixel, and it is the following formula (4) about correction value alpha first. Or (5) It asks. 
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>34] 

h^= deltab-act : deltab > 0 — (4) alpha = deltab+act : deltab <= 0 ~ It is p' [i+4] about each pixel (5), next near 
Dove-mentioned ] the block boundary. = p [i+4] + alpha/16 - (6) p' [i+5] = p [i+5] + alpha/8 - (7) p' [i+6] = p [i+6] + 
ha/4 - (8) p' [i+7] = p [i+7] + alpha/2 - (9)'[ p] [i+8] = p[i+8]-alpha/2 - (10) p' [i+9] = p [i+9] - alpha/4 - [i+10] = p 
10]-alpha/(l 1) p'8 - (12) p' [i+1 1] = p [i+1 1] - alpha/16 - Formula [ of (13) ] (6) - (13) It asks. 
05] It is formula (6) - (13) to the pixel which adjoins a block boundary in the block distorted amendment circuit 24, 
1 the pixel of the neighborhood. It amends by following and block distortion is removed. Consequently, level 
ference of the block boundary after amendment p f [i+8]-p f [i+7] As shown in a lower formula (14), it is the above- 
ntioned activity act. It becomes equal to a value. 
06] 

i+8]-p'[i+7] = (p[i+8]-alpha/2) - (p[i+7]+alpha/2) 
p[i+8]-p [i+7]) - alpha = deltab - (deltab-act) 

lC t — (14) An example of the level difference of the block boundary at this time is shown in drawing 7 . (A) of this 
iwing 7 shows the state before the above-mentioned amendment, and (B) shows the state after the above-mentioned 
endment, respectively. The vertical axis of drawing 7 shows an amplitude, i.e., a pixel data value, and a horizontal 
s shows the pixel position of the direction of H (level), or the direction of V (perpendicular), and it is level difference 
tab of the block boundary of (A) of drawing 7 . Level difference act of the block boundary of (B) of drawing 7 It is 
ended. 

)37] Next, the example of the field round type noise reduction circuit 15 is explained, referring to drawing 8 . 
08] The video signal from the block distorted reduction circuit 14 of above-mentioned drawing 2 is inputted into the 
ait terminal 60 of drawing 8 . This input video signal Vin is supplied to subtractors 61 and 64, respectively. The 
iput signal from a subtractor 61 is written in a field memory 65 while it is taken out through an output terminal 67. 
e memory controller 66 is formed in relation to the field memory 65. A memory controller 66 is for controlling write- 
operation and read-out operation of a field memory 65, and the 1 field of read-out data of a field memory 65 is 
layed to write-in data. That is, it is Vout about an output signal. When it carries out and field delay is expressed as F- 
the output signal from a field memory 65 is Vout and F-l. It becomes and this field delay output signal is supplied to 
ubtractor 64. At a subtractor 64, they are an input signal Vin to the above-mentioned field delay output signal Vout 
i F-l . It subtracts and outputs. 

)39] The output signal from a subtractor 64 is sent to a nonlinear circuit 62 through LPF63 for a band limit (low pass 
:er). A nonlinear circuit 62 multiplies by the feedback coefficient K according to the level of the output from LPF63 
rich is an input signal, and is constituted by ROM. the field of the range with this small nonlinear circuit 62 — 
ference — as a noise component — outputting ~ the large field — difference has input-output behavioral characteristics 
rich set an output to 0 as what was generated by movement Namely, as for a noise component, a nonlinear circuit 62 
tracts a noise component using the property that correlation between the fields is small-size width of face small. 
)40] Output signal K- from this nonlinear circuit 62 (Vin- Vout and F-l) A subtractor 61 is supplied and it subtracts 
»m the input video signal Vin. This is the output video signal Vout with which the noise was reduced by subtracting 
5 noise component extracted in the subtractor 61 from the input video signal Vin. It is equivalent to obtaining. 
041] It is here and is Vout = Vin-K- (Vin- Vout and F-l). 
mt and (1-K and F-l) = Vin- (1-K) 

Dre, it is the output video signal Vout. Vout = Vin-(1-K)/(1-K and F-l) 
becomes. 

342] Next, the profile emphasis circuit as an example of the quality-of-image amendment circuit 108 of dra wing 1 is 
plained, referring to drawjngj) . 

343] Drawing 9 shows the example of composition of the profile emphasis circuit used as the quality-of-image 
lendment circuit 108. In this drawing 9 , the output video signal from the noise reduction circuit 107 of drawing 1 and 
5 video signal more specifically obtained from the field round type noise reduction circuit 1 5 of drawing 2 through the 
;erpolation circuit 16 and the output terminal 17 are supplied to an input terminal 80. The input signal from a terminal 
is supplied to BPF(band pass filter) 82 and an adder 85. In BPF82, the inside high-frequency component of the 
Dfile component of a picture etc. is extracted. After nonlinear processing (coring processing) which removes the noise 
mponent which is a small-size width-of-face signal is performed, it is sent to the coring circuit 83, and this extracted 
Dfile component is sent to the gain control (gain control) circuit 84, and control of the amount of amendments is made 
d it is sent to an adder 85 as an amendment signal. 

044] Moreover, the control signal from the control circuits 112, such as a microcomputer of above-mentioned drawing 
, is supplied to the control terminal 81, and this control signal is sent to the coring circuit 83 and the gain control 
rcuit 84. Namely, the control switch of profile emphasis etc. is prepared in the control unit 1 13 of drawing 1 , and the 
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de of the effect of profile emphasis can be controlled now by operating this switch etc. to it. 

45J Thus, in the profile emphasis circuit 540, the inside high-frequency component of a video signal is emphasized, 

1 the definition of a picture is raised. 

46] Since according to the gestalt of operation of this invention explained above noises, such as block distortion to 
terate, are previously removed using block DCT coding etc. picture compression / when it elongates, quality-of- 
ige amendment of profile emphasis etc. can be performed effectively next. 

47] Next, the modification of the gestalt of operation of this invention is explained. In the modification of the gestalt 
his operation, adaptation-processing has been performed in after treatment, such as a profile emphasis circuit, using 
encoded information which carried out weighting. 

48] That is, in order to mitigate the breakdown by the incorrect judging of a block distorted judging, it is possible to 
ltrol the amount of amendments of block distortion according to the size of the level difference of for example, a 
ck boundary. In this case, when the level difference of a block boundary is large, the amount of amendments 
jomes small and the level difference of a block boundary will remain a little. Then, adaptation-processing of profile 
phasis is performed using the encoded information which carried out weighting so that such remains block distortion 
y not be emphasized. 

>49] Drawin g 10 is the block diagram showing the composition of the profile emphasis circuit in such a modification, 
the gain control circuit 84 of this drawing 10 , the distance from the value and block boundary of a level difference of 
lock boundary performs weighting by weighting (weighting) circuit 87b as the value of a quantization step, and 
;ode image information from a terminal 89 as encoded information from a terminal 88 as opposed to the control 
nal supplied through a terminal 81 from the control circuit 1 12 of above-mentioned drawing 1 . the gain (gain) set 
int [ in / the control circuit 1 12 of above-mentioned drawing 1 / in the gain (gain) value G as a parameter supplied to 
: gain control circuit 84 ] — Gst and a quantization-step weighting coefficient — the weighting coefficient of KQ and 
andary distance — LW ** — when carrying out, it asks by the following formula 
= Gstx(KQ/8) x (LW/4) 

\ in this formula and 1/4 are the divisors for the normalization. 

)50] Here, drawin g 1 1 shows the quantization-step weighting coefficient to a quantization-step code and a block 
andary level difference, and drawing 12 shows the boundary distance weighting coefficient to block boundary 
tance. An example is given and explained. When the gain set point as a control signal from a terminal 81 is 2, 
)pose that the quantization-step code and the block boundary level difference were given, the quantization-step 
dghting coefficient was set to 4 from the table of drawing 1 1 , the distance 1 from a block boundary was given to the 
ile of drawing 12 , and the boundary distance weighting coefficient value 2 was acquired. The parameter G supplied 
the gain control circuit 84 at this time, i.e., gain, is set to G = 2 x(4/8) x(2/4) = 0.5, and the profile emphasis effect 
somes weaker. 

)51] This is the same also about the coring circuit 83. That is, in the coring circuit 83 of drawing 10 , the distance 
»m the value and block boundary of the value of the quantization step as encoded information from a terminal 88 and 
5 level difference of the block boundary as decode image information from a terminal 89 performs weighting by 
lighting (weighting) circuit 87a as opposed to the parameter as a control signal supplied from a terminal 81. 
352] Drawing 13 shows the coring weighting coefficient to a quantization-step code and a block boundary level 
Terence. The value C of the parameter supplied to the coring circuit 83 is [ set point / coring / in the control circuit 

2 of above-mentioned drawing 1 ] LW about the weighting coefficient of KC and boundary distance in Cst and a 
righting coefficient. When carrying out, it asks by the following formula. 

= CstxKCx (LW/4) 

le fourth in this formula is a divisor for the normalization. 

D53] By the way, the property of drawing 10 - drawing 13 mentioned above is an example, and is not limited to these, 
oreover, when compressed/elongated by MPEG specification mentioned above, a quantization step changes in a 
icro block unit. For this reason, on the block boundary to observe, you may consider the difference of the quantization 
rp of an adjoining macro block. 

054] In addition, although this invention is not limited to the gestalt of operation mentioned above and described 
ocessing of the direction of level (H) in the gestalt of the above-mentioned implementation, it is applicable similarly 
out the perpendicular (V) direction. Moreover, of course, this invention can be similarly applied not only about 
ocessing of a luminance signal but about a chrominance signal. 
055] 

ffect of the Invention] Since quality-of-image amendment is performed to the video signal by which noise reduction 
is carried out after reducing the noise of the video signal by which decode was carried out, in case signal processing 
the video signal by which compression coding was carried out is decoded and carried out according to this invention, 
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dity-of-image amendment of profile emphasis etc. can be performed effectively. 

After specifically reducing and removing the quantumization noises and noises which are generated with the 
ture compression/extension of block DCT coding etc., such as block distortion and a mosquito noise, quality-of- 
ige amendment of an effective block distortion, removal of a mosquito noise, profile emphasis, etc., etc. can be 
formed by performing quality-of-image amendment of profile emphasis etc. 

57] Moreover, distortion and the noise which are generated in a screen, and distortion and the noise which are 
terated between screens are effectively removable by reducing the noise in the screen of a video signal in the case of 
above-mentioned noise reduction, and reducing the noise generated between screens next. 
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